An areal analysis of infant and child mortality in West Java by Ismail, Lukman
AN AREAL ANALYSIS OF INFANT AND CHILD MORTALITYIN WEST JAVA
BY
LÜKMAN ISMAIL
A THESIS SUBMITTED IN PARTIAL FULFILMENT 
OF THE REQUIREMENTS FOR THE DEGREE OF 
MASTER OF ARTS IN DEMOGRAPHY AT 
THE AUSTRALIAN NATIONAL UNIVERSITY
CANBERRA, SEPTEMBER 1987
EXCEPT WHERE OTHERWISE INDICATED, THIS THESIS IS MY OWNWORK.
SEPTEMBER 1987 LUKMAN ISMAIL
iACKNOWLEDGMENTS
I am extremely grateful to the Government of 
Australia for awarding a scholarship enabling me to 
undertake this study. Also, I would like to thank the 
Central Bureau of Statistics of the Republic of Indonesia 
for granting me the necessary study leave.
I would like to express my gratitude to Dr. Siew Ean 
Khoo, my supervisor, for her patience, guidance,
constructive suggestions, encouragement, and helpful 
comments in all steps of my thesis writing.
Thanks are due to Dr , Gavin W . Jones, the Convenor
0 f the Indonesian Census data tapes, who has given
permission for use of the Indonesian Census data tapes;
and to Ms . Chris MeMurray, Mr. Terry Dixon, Mr. Le s Dohn t
for their assistance in computer programming and data
processing. Also thanks to Mrs. Hatmadji for her
assistance in using her personal computer.
I wish to express my heartfelt thanks to Dr. Paul 
Meyer and Dr. Kim P. Streatfield for their helpful 
comments and guidance while I was preparing my thesis. 
Also, my thanks go to Ms. Marian May for her assistance 
in correcting the text of the thesis. Thanks also to Mr. 
Thaufick Salim, Information Attache at the Indonesian
ii
Embassy in Canberra, and Dr. Januar Achmad for their 
assistance in supply useful material for writing this 
thesis.
Thanks are also due to the Director of the Graduate 
Program in Demography at The Australian National 
University, Dr. David W. Lucas, and the Secretarial 
staff, Ms. Carol Mehkek.
I would like also to thank all the friends, 
especially Lukito, Haris and Makmuri, who accompanied me 
in typing the thesis. Thanks are also due to Mr, and Mrs. 
Arifiyatno who helped me providing accomodation during ray 
first staying in Canberra.
Finally, my special thanks must go to my wife and 
family who gave me encouragement and moral support.
Canberra, September 1987
iii
A B S T R A C T
This thesis examines the regional differences in 
infant and child mortality in West Java based on the 
data from the 1980 Indonesian Population Census. The 
thesis also examines the demographic and socio-economic 
indicators associated with those regional differences in 
infant and child mortality.
West Java is known as the most fertile among the
provinces in Java. However, the infant and child
mortality in this province are the highest. The infant
and child mortality in West Java are found to be
substantially different between the various regencies in 
the province .
In general, the results of this study indicate that
regional differences in infant and child mortality in
regencies are due to differences in socio-economic status
of the regencies. The regencies which have better
socio-economic conditions appear t 0 have lowe r infant
mortality.
Among the socio-economic indicators, the percentage 
of women aged 10 years and over who have completed at 
least elementary school is found to be the most important 
factor in explaining regional differences in infant and
child mortality. The study finds that the demographic 
and health indicators do not show a significant 
relationship with the regional differences in infant and
child mortality
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1CHAPTER 1
I N T R O D U C T I O N
1.1. Background and Objectives of the Study
Infant and child mortality rates have often been 
used as development indicators since they are most 
responsive to changes in socio-economic conditions. 
Furthermore, since the level of infant and child
mortality is highly associated with the socio-economic 
conditions of the population, the rates of infant and
child mortality are also used as indicators of
population well being. In most developing countries, the 
infant mortality rate started declining in the early 
1950s, and it has been argued that the decline is 
attributed to improved socio-economic conditions.
Studies of infant and child mortality differentials 
have been conducted to improve our understanding of the 
socio-economic determinants of infant and child
mortality. On the basis of this understanding, proper
policy measures for reducing infant and child mortality 
are selected, developed, and improved (Soeradji and
Ismail,1984 ; United Nations, 1985).
2Indonesia like most developing countries experienced 
high rates of infant and child mortality and large 
differences according to social strata of the population 
such as place of residence, region and other socio­
economic characteristics. The estimated infant
mortality rate for the whole of Indonesia for the year
1980 was about 100 per 1,000 live births (Soeradji and
Ismail, 1984:32) and the estimated child mortality rate 
was 166 per 1,000 children under the age of five years
(Adioetomo ,1985 : 12) .
In Java there are differences in infant mortality 
rate among the five provinces; that is, the Special 
Region of Jakarta, West Java, Central Java, the Special 
Region of Yogyakarta, and East Java. According to the 
Biro Pusat Statistik (1983b) the highest estimate of the 
infant mortality rate for 1980 was found in West Java
(129 per 1,000 live births), while the lowest rate was in 
the Special Region of Yogyakarta (63 per 1,000 live 
births) (Table 1.1).
The province of West Java is regarded as the most 
fertile agricultural area in Java, and it is quite rich
in natural resources (Daroesman , 1 97 2 ) . However, it also 
has the highest infant mortality rate among the
3provinces in Java (Soeradji, 1983 ; Soemantri, 1 983 ) . These
two characteristics underlined the choice of West Java
for this study of infant and child mortality patterns.
The purpose of this study is to examine variations 
in infant and child mortality across the regencies 
(kabupaten) and municipalities (kotamadya) in West Java 
in 1980. Also, this study examines the factors which are 
associated with the regional differences in infant and 
child mortality . This study consists of five chapters. 
The Introduction to the study is presented in Chapter i; 
Chapter 2 presents the Data and Methodology; Chapter 3 
examines the areal differences in infant mortality in 
1 980 . This will be followed by statistical analyses of 
the areal data in child mortality and socio-economic
indicators in Chapter 4. The summary and conclusions of
the study will be presented in Chapter 5.
1.2. Demographic Situation in West Java
West Java had a total population of 27.5 million in 
1980 . About 87 per cent of the people lived in rural 
areas. The annual growth rate for West Java was 2.1 per 
cent between 1961 and 1971; it increased to 2.7 per cent 
between 1971 and 1930. This placed West Java as having 
the second highest annual growth rate in Java after the
Special Region of Jakarta (Table 1.1.).
The average population density in West Java in 1971 
was 467 persons per square kilometer; in 1980 it became
4593 persons per square kilometer (Biro Pusat 
Statistik, 1 983 a ) . It has the lowest population density of 
all provinces in Java (Table 1.1.)
Table 1.1 Selected Demographic Characteristics of 
West Java and other Provinces in Java 
in 1971 and 1980
Province
Annual
Popula­
tion
Growth
(%)a)
Popula­
tion 
Density 
(persons/ 
sq.km) 
(2)
TFR 
( per 
women)
(3)
IMR 
( per 
1 , 000 
live 
births) 
(4)
J akar t a
1971 4.4 7,761 5.2* 124
1980 3.9 11 ,023 4.0** 80
WEST JAVA
1971 2.1 467 5.9* 158
1980 2.7 593 5.1** 129
Central Java
1971 1 . 8 640 5.3 * 146
1980 1 . 6 742 4.4** 96
Yog yakar t a
1 97 1 1 . 1 785 4.8* 96
1980 1 . 1 868 3.4** 63
East Java
1971 1 . 6 532 4.7* 132
1980 1 . 5 609 3.6** 99
Source : Biro Pusat Statistik. 1983b . PERKIRAAN ANGKA
KELAHIRAN DAN KEMATIAN (Estimates of Fertility 
and Mortality Rate) . Jakarta .
Notes : * Refers to the years 1967-1970 
**Refers to the years 1976-1979 
TFR - total fertility rate 
IMR - infant mortality rate
1.2.1. Fertility and Nuptiality Patterns
Among the provinces in Java, West Java has the 
highest total fertility rate, although the rate declined 
between the periods 1967-1970 and 1976-1979. Table 1.1
5shows that the total fertility rate for West Java in the
period 1967-1970 was 5.9 per women , and in 1976-1979 it
was 5.1 per women or a decline of about 15 per cent. 
West Java has the lowest rate of decline in fertility of 
provinces in Java.
In West Java, the mean age at first marriage for 
women is still low. Nurdin ( 1976 ) found that the
singulate mean age at marriage for women in 1971 was 
17.6 years. The 1980 Indonesian Population Census showed 
that for West Java the singulate mean age at marriage for 
women in 1980 was 18.5 years (Hull, 1987 ). This means
that in West Java most of the women, especially women in 
rural areas, married at an early age. There is a 
perception among the rural population that a girl must 
marry between the age of 15 and 19 years, otherwise, she 
will be called a "Perawan Tua' (Old Maid); and this 
predicament will be embarassing not only for the girl 
herself, but also for her family (McDonald and 
Abdurahman, 1975).
The data from the 1 980 Indonesian Population Census
reported that about 88 per cent of women in age group
10-49 years were married. The level of divorce in West 
Java is shown to be the highest for the whole of Java. 
According to the Biro Pusat Statistik (1983a), seven per 
cent of women aged 10 years and over were divorced. It
has been argued that the high rate of divorce in West
Java is caused by the low age at first marriage
(Muliakusuma, 1975). Women who marry at a younger age are 
probably not prepared psychologically or physically to 
enter into a marriage.
6
1.2.2. Level of Mortality
The life expectancy at birth is usually used as an 
indicator of mortality level. In West Java, the life 
expectancies at birth for males and females increased 
between 1971 and 1980, indicating that the level of 
mortality in West Java decreased during that period. In 
1971, the life expectancy at birth for males and females 
was 42.1 and 45.0 years, respectively. In 1980, life 
expectancy values were 46.9 years for males and 49.7 
years for females (Biro Pusat Statistik,1983b :54-55). The 
increase in life expectancy at birth for West Java was 
considered to be due to health programmes such as
immunization and vaccination. The implementation of these 
programmes appears to have improved the health of the 
population, especially that of children aged under five 
years (Nurdin, 1986:47 ) . However, Table 1.2 shows that, in 
1980, among the provinces in Java, West Java still has 
the lowest life expectancy at birth.
7Table 1.2. Life Expectancy at Birth in 
Provinces of Java
Province
Male s
1971
Female s Mai e s
1980
Females
J akar t a 47.9 50.8 56.0 59.5.
WEST JAVA 42.1 45.0 46.9 49.7
Central Java 44.0 47.0 52.8 56.0
Yog yaka r t a 44.0 47.0 58.9 63,5
East Java 46.0 49 .3 52.3 55 .5
J a v a 44.5 47.5 50.9 54.0
Source : Biro Pusat Statistik. 1983b . PERKIRAAN ANGKA KELA-
HIRAN DAN KEMATIAN (Estimates of Fertility and 
Mortality Rates). Jakarta.
1.2.3. Level of Infant Mortality
The infant mortality rate in Indonesia has declined
since 1960. In 1960, the infant mortality rate was
estimated to be 175 per 1,000 live births, while in 1980
it was about 100 per 1,000 live births (Hull and
Sunaryo,1978; Soeradji and Ismail , 1984 : 33 ) . Based on
these figures, it is estimated that the infant mortality 
rate in Indonesia has declined at the rate of about 
four per cent per year between 1960 and 1980.
According to the Biro Pusat Statistik (1982), two 
major factors may have contributed to the decline in the 
infant mortality rate in Indonesia. These factors were an 
increase in the gross national product of Indonesia 
during the period 197 1-1980 of 7.8 per cent per annum, 
and an improvement in nutrition and public health
conditions
8In West Java, the infant mortality rate has also 
declined substantially since 1971. Based on data from the 
1971 Indonesian Population Census, the rate was 159 per 
1,000 live births, while according to the 1980 Indonesian 
Population Census, the rate was 129 per 1,000 live births 
(Nurd i n , 1986:45; Soeradji and Ismai1 , 1984 : 33 ).
As noted before, West Java is considered the most 
fertile area with quite good natural resources. Soeradji 
(1983) stated that the wealth of the region may not 
explain well the level of infant mortality. He argued 
that it is probably the demographic factors which are 
responsible for the higher rate of infant mortality in 
West Java since this province has the highest fertility 
rate and the lowest mean age at first marriage.
1.3. The Socio-Economic Situation in West Java
In West Java, there is some diversity in ethnicity 
and culture. The majority of the population is Sundanese 
who speak Bahasa Sunda (Sundanese language). Other 
ethnic groups are the Badui , who live in the western part 
of West Java (these people come from the oldest ethnic 
group in West Java), and the ethnic groups who live 
closer to the border between West Java and Central Java. 
There people speak Bahasa Jawa (Javanese language) rather 
than Sundanese, and their culture is more likely to be 
influenced by Javanese culture (Harsojo, 1971; 
Adimihardja, 1980).
9On Che other hands, most of the population in West
Java are Moslem. According to the 1980 Indonesian
Population Census (Biro Pusat Statistik, 1982a), about 99 
per cent of the population were Moslem. Other
religions in West Java are Christianity, Buddhism, and 
Hinduism.
During the period 1973 - 1980 the rate of economic
growth of West Java province increased substantially. To 
measure the economic growth, non-oil Gross Regional 
Domestic Product per capita has been used. In 1973, this 
figure for West Java was Rp. 59 , 959 . By 1980 , it had
increased nearly 50 per cent (in constant price terms) to 
Rp. 87,832 (Nurdin, 1986:11).
Most of the land in West Java is fertile, and 
suitable for agricultural activities. Thus, most of the 
population in West Java, especially in rural areas, work
in agriculture . The data from the 1980 Indonesian
Population Census showed that about 48 per cent of the
population aged 10 years and over worked in the
agricultural sector, while the rest worked in other
sectors such as trade, services,and the civil service 
(Biro Pusat Statistik, 1983a).
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1.4. Socio-Economic Differentials in Infant and Child
Mortality; A Literature Review
This section will review the results of several
studies on socio-economic differentials in infant and 
child mortality in Indonesia and other developing 
countries. Differentials in infant mortality have been 
found according to several socio-economic factors, such 
as level of maternal education, paternal occupation, 
place of residence, sex of infant, and housing
conditions .
1.4.1. Indonesian Studies
1.4.1.1. Differentials according to Sex of Infant
Using tfce results of the 1971 and 1980  Indonesian 
Population Census, Biro Pusat Statistik ( 1 9 8 3 b )  found
that for West Java the infant mortality rate for males
was higher than for females. The data from the 1971 
Indonesian Population Census showed that the infant 
mortality rate for males was 172 per 1 , 0 0 0  live births, 
and for females it was 146 per 1 , 0 0 0  live births. Data 
from the 1980  Indonesian Population Census, (Biro Pusat 
Statistik, 1 9 8 3 b ) ,  furthermore, showed that the infant 
mortality rates for males and females have declined, 
although the pattern was similar to previous findings; 
that is, the infant mortality for males was higher than
for females. The rate was 141 per 1 , 0 0 0  live births for 
males and 120 per 1,000 live births for females.
1.4.1.2. Differentials according to Place of Residence
When the analysis focused on differentials according 
to place of residence in Indonesia, the infant mortality 
in urban areas was lower than in rural areas. In urban 
areas, data from the 1971 Indonesian population Census
showed that the infant mortality rate was 114 per 1, 000
live births, and in rural areas, it was 149 per 1,000
live births (Biro Pusat Statistik, 1 983b) . Furthermore, 
from the 1980 Indonesian Population Census, the infant 
mortality rates were 87 and 115 per 1,000 live births for 
urban and rural areas respectively (Biro Pusat Statistik, 
1 983b) .
A study by Budiarto and Sunaryo (1985) examined the 
differentials based on place of residence in West Java by 
using data from the 1980 Indonesian Population Census. 
Their study did not examine the rates according to the 
sex of the infants but only discussed the differentials 
in urban and rural areas in West Java. Budiarto and 
Sunaryo's findings, again, show a similar pattern to the 
previous findings; that is, the infant mortality rate was 
higher in rural areas than in urban areas. They found 
that the rate in rural areas was 126 per 1 , 000 live 
births, while in urban areas it was 101 per 1,000 live
births
1.4.1.3 Differentials by Age at First Marriage
In general, marriage at an early age is associated 
with early age at initiation of child bearing. It is
also related to socio-economic conditions. Women who
marry very young often come from poor families with lower 
health status and low educational attainment (Utomo and
Iskandar, 1986). Accordingly, age at first marriage is 
considered to have a great influence on infant and child
mortality. The lower the age of a woman at first 
marriage , the younger the women will be when she has her 
first child, and the less likely the baby is to be
healthy with consequent higher risk of child loss
(Soeradji , 1981) .
Infant mortality differentials in Indonesia 
according to age at first marriage of mother are clearly 
shown by Adioetomo (1985). Using data from the 1980 
Indonesian Population Census, she found that the infant 
mortality rates for women who married at ages 14-17, 18-
19 ,and 20 years and over were 103, 98, and 79 deaths per
1,000 live births, respectively.
Budiarto and Sunaryo (1985:68) examined the 
differentials in infant and child mortality in West Java 
according to age at first marriage of mother. They found 
that for mothers who married for the first time at less 
than 14 years of the age, the infant mortality was 123 
per 1,000 live births, while for mothers who married for
13
the first time at ages 18 or 19 the rate was 78 per 1,000 
live births. From these findings, it is clear that the
lower the age at first marriage the higher the infant
mortality rate.
1.4.1,4. Differentials according to Maternal Education
Several studies have shown that maternal education 
has a strong correlation with infant mortality. In
Indonesia, maternal education is correlated negatively 
with infant mortality (Hull and Sunaryo,1978;
Kadarusman, 1 982 ; Soeradji and Ismail,1984 ;
Adioetomo ,1985 ) .
Infant mortality differentials due to maternal 
education are clearly shown by Sullivan and Wilson 
(1982:80) in their study of East Java. The estimate of 
infant mortality for women with no education was 100 per 
1,000 live births, and for those with primary education 
up to grade three was 101 per 1,000 live births. For 
women with primary education up to grades 4 and 5, the 
infant mortality rate was 76 per 1,000 live births, and 
for women with junior and senior high school education, 
it was 43 per 1,000 live births. This finding indicates 
that the effect of maternal education on infant mortality 
rate is only for those with primary education at least 
grades 4 and 5. Those with primary education up to grade
three are no different than with no education.
14
Budiarto and Sunaryo (1985:66) showed that in West 
Java, the infant mortality rate differs substantially 
according to maternal education. The infant mortality 
rate of uneducated mothers was almost three times higher 
than that of educated mothers; that is, 120 per 1,000 
live births for uneducated mothers, and 47 per 1,000 live 
births for mothers who had completed senior high school. 
Utomo and Hatraadji (1983) examined the effect of maternal 
education on infant mortality in villages in West Java 
and East Java. They found that there was significant 
difference in the proportion of infants who died between 
women with no schooling and women with some schooling but 
who had not completed primary school.
Again, using data from the 1980 Indonesian 
Population Census, Adioetomo (1985) also found that the 
level of infant mortality is highest among women with no 
education. The level of infant mortality for women who 
have completed junior high school is almost half that for 
women with no education.
1.4.1.5. Differentials according to Housing Conditions
Housing conditions can be considered a proxy of
income, and have been argued t 0 be important in
influencing infant mortality. The availability o f
electricity, the type of water supply, and lavatory 
facilities are considered to be the ""conditio sine qua 
non' of a healthy house. The size of the house can also 
be an important factor. Healthy housing conditions will
1 5
lead to lower infant and child mortality rates through 
reducing the incidence of infectious and respiratory 
diseases .
One of the characteristics of a healthy house is 
appropriateness of the size of the house, measured by 
area of floor space. Despite there being no exact figures 
on how large an area is appropriate for each occupant in 
a household, this characteristic can be argued to be an 
important factor influencing infant and child mortality.
Adioetomo (1985:28) found that, for Indonesia, the 
larger the area of floor space the lower the infant
mortality rate., The infant mortality rates in households
having an area of floor space less than 30 , 30-69, 70-
199, and more than 200 square meters were 114 , 106, 94,
and 85 death per 1,000 live births, respectively.
Subekti and Suardi (1984) analyzed the influence of 
socio-economic factors on infant and child mortality in 
West Nusa Tenggara. By ignoring other variables in their 
analysis, they found that the proportion of infants dead 
out of all live births decreased when the area of the 
house increased. In households which have an area of less 
than 15 square meters, the average percentage of infant 
deaths was 30.6 per cent, while in households which have 
an area of about 100 square meters, the percentage was
12.4 per cent
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1.4.2. Studies of Other Developing Countries 
1.4.2.1. Differentials by Maternal Education
Several studies in other developing countries have 
also shown that maternal education has a strong 
correlation with infant mortality (Trussel and Pebley, 
1984; Mensch, 1984). Using Nigerian data, Caldwell (1979) 
has shown that maternal education is correlated 
negatively with infant mortality. A study by Frenzen and 
Hogan (1982) of several villages in the north of Thailand
found that the higher the level of maternal education,
the lower the infant mortality rate, Am ong mothers with
less than three years of education, the infant mortality
rate was 9'5 per 1 , 000 live births, while for mothers with
more than four years , the rate was 73 per 1,000 live
births.
Other studies by Farah and Preston (1982) and Mosley 
(1983) gave patterns similar to the previous findings; 
that is, the higher the level of maternal education the
lower the infant mortality. Farah and Preston (1982)
found, in Sudan, that the proportion dead among infants 
was only 10-15 per cent for women with four or five 
years' schooling, but 35-60 per cent for women with no
schooling. In Kenya, Mosley (1983) found that about 86 
per cent of the variations of the decline in infant
mortality between 1962 and 1 979 can be explained by the
increase in maternal education.
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1.4,2.2« Differentials by Paternal Occupation
In many situations the father's occupation is 
closely related to his education. The higher the father's 
education, the better his occupational status. In 
general, father's occupation is an indicator of the 
household economic situation and the consumption 
opportunities available to children (United Nations, 
1985). Thus, it is possible that father's occupation will 
have an effect on the infant and child mortality rates. 
Several studies have shown that father's occupation has a 
significant effect on infant and child mortality rates 
(Meegama, 1980; Taucher, cited in Kadarusman, 1982;
D'Souza and Bhuiya, 1982; and Caldwell and McDonald, 
1981 ) .
Using Sri Lankan data, Meegama (1980) has found that 
the infant mortality rate among white collar workers was 
lower than among blue collars workers. An analysis of 
infant mortality in Chile during 1972-1973 by Taucher 
(cited in Kadarusman, 1982) also has shown that the level 
of infant mortality among blue collar workers was twice 
as high as that among white collar workers. Caldwell and 
McDonald (1981) analyzed the impact of father's 
occupation on infant mortality by using data from several 
countries. Their analysis found that father's occupation 
in some countries, such as Panama and South Korea, has a 
severe impact, while a moderate impact was found in 
Columbia, Jordan, and possibly Kenya.
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D"Souza and Bhuiya (1982) analyzed the socio­
economic differentials affecting child mortality based on 
data for father's occupation from the study which was 
undertaken in Matlab, Bangladesh. Occupational 
classifications of fathers refer to the primary 
occupation. There are three levels of occupations: that 
is, agricultural laborers are at the lowest socio­
economic level (I); at level II, are owners/workers, 
persons who, while owning some lands, do in fact work for 
others; and the highest level (III) consists of 
landowners (D'Souza and Bhuiya, 1982:760). D'Souza and 
Bhuiya^s analysis showed that child mortality declined 
with increasing occupational status. The lowest level of 
occupational status contributed to the highest rate of 
child mortality rate (deaths of children age 1 - 4 years 
per 1,000 children aged 1 - 4  years). During the period 
1974-1977, the child mortality rates in Matlab were 42.9, 
27.5, and 15.9 per 1,000 children aged 1 - 4 years for 
father's occupation I, II, and III, respectively.
1.4.2.3. Differentials by Housing Conditions
The availability of water-supply and lavatory 
facilities in the households is not always related to low 
infant mortality rate, although the main cause of high 
infant mortality in developing countries is diarrhoeal 
disease, which occurs because of the absence of clean 
water and lavatory facilities in households. Sloan (1971) 
and Haines and Avery (1982) found that in Mexico, Puerto 
Rico, and Costa Rica, sanitation variables had very
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little impact on infant mortality, and they concluded 
that there is little evidence of causal relationship. 
Meegama (1980), however, has found that low infant 
mortality in Sri Lanka is associated with the presence of 
good water-supply and lavatory facilities. Thus, there 
are differences in the level of infant mortality between 
households which have sanitation facilities and 
households without any facilities.
In Matlab , B ang 1 ade s h , D"Souza and Bhuiya ( 19 8 2 )
examined the effect of the area of floor space of
housing on child mortality. There are three groups of
households according to the size o f housing : Group I
consists of residential areas less than 109 square feet ;
Group II consists of residential areas ranging from 170 
to 242 square feet; and Group III consists of households 
occupying more than 243 square feet. D'Souza and Bhuiya's 
examination found that the level of child mortality for 
Group I is almost twice that for group III.
1.4.3. Summary of factors affecting infant and child 
mortality rates
An infant is exposed to its environment by the time 
it is born. Before that, during the gestation period, its 
survivorship is entirely influenced and determined by the 
biological factors of mothers and other environmental and 
biological factors operating through the mother. An 
example of the latter condition is found from the fact 
that low socio-economic condition of the parents will
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result in malnourished mother during pregnancy which may 
cause unhealthy conditions in the baby at birth and 
subsequently the baby will face a high risk of death.
Based on the literature mentioned above, it is found 
that the declining infant and child mortality rates in 
most developing countries are due to improvement in 
socio-economic conditions of the population. Parental 
education, especially maternal education, is considered 
an important factor. It is understandable that the 
educated mother tends to have well developed strategies 
for maximizing the life chances of her children (LeVine, 
1980; International Statistical Institute, 1984). The 
educated mother seems to have good knowledge of how to 
control disease by taking personal initiatives in 
treating sick children by non-traditional methods 
(Caldwell and McDonald, 1981).
The father's occupational status is also an 
important factor affecting infant and child mortality. 
The higher the father's occupation status, the higher the 
father's income. A higher income may improve health 
because of the availability of basic goods and services, 
food, clothing, healthy housing, and medical care (United 
Nations , 19 8 5 : 62 ).
2 1
CHAPTER 2
DATA AND METHODOLOGY 
2.1. Sources of Data
Ideally, the estimates of infant and child mortality 
should be derived from vital registration. However, in 
Indonesia, the estimates of infant and child mortality, 
so far, have been derived mostly from the population 
censuses or surveys. This is primarily due to 
imperfections in the coverage and reliability of vital 
registration in Indonesia (Soeradji and Ismail, 1984:14). 
Therefore, this study will use data from the 1980 
Indonesian Population Census, Indonesia's third census 
since Independence. The first and second censuses were 
carried out in 1961 and 1971, respectively.
The 1980 Indonesian Population Census was conducted 
in two stages. The first stage was a complete enumeration 
where basic information, such as the name of the head of 
household, the number of household members classified 
according to broad age categories, schooling status of 
the population aged 7-12 years, and agricultural land 
holdings, were collected. The second stage was the sample 
census covering five per cent of the population, except 
for Jakarta and Yogyakarta where coverage was 10 per
cent . In this stage, individual characteristics, such as
age , sex , marital status , education, migrant status,
labor force s tatus , age at marriage, fertility, housing
condition and facilities, and mortality, were collected.
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2.2. Limitations of Data
From the sample census of the 1980 Indonesian 
Population Census, some information can be used to 
estimate infant and child mortality levels. This 
information is the number of children ever born who are 
still living, and number of children born alive who have 
died. There are several shortcomings in using this 
information to estimate infant and child mortality. The 
first is memory lapse of mothers about their deceased 
children. This situation will produce under-reporting of 
the number of deceased children, and it will produce an 
under-estimate of infant and child mortality. The second 
shortcoming is misinterpretation of the meaning of 
stillbirth. Sometimes, stillbirths are reported as deaths 
of children born alive (Santow, 1983:213). This situation 
will produce over-reporting of deceased children, and the 
infant and child mortality rates will be over-estimated. 
The third shortcoming is that the data only cover the 
survivorship of children whose mothers are still alive at 
the census date. Accordingly, the estimates will be 
biased if the mortality rate of children whose mothers 
have died is different from those of mothers still alive 
(Utomo, 1983 cited in Soeradji and Ismail, 1984:16).
Another shortcoming is unavailability of information 
on the date of death of children. The 1980 Indonesian 
Population Census did not collect this information. This 
situation will create a problem in employing the
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individual as the unit of analysis in this study, as will 
be explained in the discussion of the unit of analysis 
in the next section.
Age misreporting also affected the quality of the 
1980 Indonesian Population Census data. When age was 
asked, people in some parts of West Java (mostly women) 
were reluctant to report their ages because of beliefs 
regard sorcery. Experience showed that the information on 
ages of such people was mostly provided by relatives or 
other people (McDonald, 1983:44).
Several factors, such as dietary intake and 
accidents, are theoretically considered as important 
factors influencing infant and child mortality (Mosley, 
1982; Mosley and Chen, 1984:25-45). In explaining socio­
economic differentials in infant and child mortality, 
household income is also important. This factor is 
usually related with other socio-economic factors, 
especially with ability of households to provide basic 
needs, such as health care, dietary intake, goods and 
services. However, in this study, these factors can not 
be included. This is due to the fact that in the 1980 
Indonesian Population Census those data were not 
collected. Accordingly, unavailability of these data will 
place some limitations on this study.
2.3. Unit of Analysis
The study will examine variations in infant and 
child mortality across the regencies in West Java in
1 980 . It will also examine socio-economic factors
affecting areal differences in infant and child mortality 
in 1980. Thus, the dependent variables will be infant and 
child mortality. For the purpose of the study, there are 
two possible units of analysis: clusters of individuals, 
such as regencies, or the individual. Several 
considerations need to be taken into account when 
deciding which unit of analysis will be employed; namely, 
availability of data, and the importance of study 
results for development planning, especially at regency 
level .
The 1980 Indonesian Population Census provides much 
information on the socio-economic characteristics of the 
population of each regency, such as education, ownership 
of television and radio, availability of electricity, 
piped water as source of drinking water, housing 
conditions and toilet facilities. Accordingly, for 
practical purposes, employing the regency as the unit of 
analysis will give valuable results for development 
planning since the study examines how the dependent 
variables of interest are related to some socio-economic 
characteristics in the regency.
From the development point of view, the employment 
of regency as the unit of analysis is favourable for 
population planning. Since the Head of Regency (Bupati) 
is the lowest development decision maker, his decision
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will affect directly the implementation of development 
programs under his jurisdiction (Soeradji and Ismail, 
1 984 ) .
The present study will not employ the individual as 
the unit of analysis. This is due to several reasons. The 
employment of individuals as the unit of analysis in 
mortality study seems to be more appropriate when the 
data are not the results of population census but rather 
service statistics such as vital registration. However, 
in Indonesia the coverage of vital registration data, as 
mentioned above, is incomplete.
On the other hands, the information of last births 
or births during a specified reference period from the 
1980 Indonesian Population Census can be used in 
mortality study. In this case, a mortality study can 
employ individual as the unit of analysis with proportion 
of deceased children as the dependent variable. However, 
since high recall lapses on the number and timing of 
deceased children are the common problem in Indonesia, 
the employment of individual as the unit of analysis may 
create other problems. If births are confined to a 
specific period, for instance one year, the sample for 
the analysis may have become very small which is in­
appropriate for a study with only a few independent
variables. Meanwhi1e , if births are not confined to a
specific reference period, high truncation problem of the 
sample is encountered (Soeradji and Ismail, 1984:11). 
Furthermore, in the 1980 Indonesian Population Census,
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the information on the date of child death was not 
collected. The lack of this information will restrict the 
analysis of infant and child mortality because of the 
difficulty in determining the specific reference period 
for the analysis.
It is, however, quite appropriate to choose 
regencies as the unit of analysis in this study. Using 
this unit, the study has the advantage of identifying 
high infant and child mortality areas so that programs 
can be developed to reduce the high infant and child 
mortality.
2.4. Method of Analysis
The analysis will be directed to identifying and 
evaluating the socio-economic variables that account for 
the inter-regency variations in infant and child 
mortality in 1980 in West Java. For the purpose of the 
analysis, 17 demographic, socio-economic and health
indicators will be considered. In testing the
relationship between infant and child mortality and the 
various socio-economic indicators at the regency level, 
multivariate areal statistical analysis will be employed. 
However, it should be recognized that without further 
examination, the results obtained at an areal or
community level can not be assumed to hold among 
individuals (Hermalin, 1971, 1975).
Before beginning the multivariate analysis, the 
following steps will be performed. The correlation of 
each variable with infant or child mortality, that is the 
zero order correlation, is examined. Along with this
step, an examination of the scatterplot of each variable 
with infant or child mortality is also done. Independent 
variables which have insignificant correlation with 
infant or child mortality will not be employed in the 
multivariate analysis. Furhermore, to minimize the effect 
of mul t i c o 11 i ne r i t y , that is in the case where some of 
the independent variables are inter-correlated, only the 
dominant variables, as shown by the highest correlation 
coefficient, among each group of indicators will be 
included in the model. These steps are meant to limit 
the number of variables to be included in the
multivariate analysis. Too many variables to be included 
in the model will hamper the interpretation of the 
results obtained.
Once the set of variables is selected, analysis of 
the variables associated with infant or child mortality 
can be performed. The analysis is done by employing 
multiple linear regression.
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2.4.1. The Structure of Multivariate Areal Analysis
The linear regression model formulated by Hermalin 
(1975:258) is employed in this study. The model is :
Yi = Bo + BIXli + B 2X2i + 33X3i + Ei
where Yi represents infant or child mortality in 
the ith regency,
X 1i represents a set of demographic variables,
X2i is a measure of socio-economic variables,
X3i is a measure of health variables, and
gi is the error or disturbance term representing 
all unmeasured influences on infant or child 
mortality.
The use of this model in the analysis is subject to 
a number of assumptions (Hermalin, 1975:258; Guns and 
Mason, 1930; Duntemant, 1984:52). These assumptions are :
i. The model is correctly specified,
ii. The absence of multico11inearity,
iii. The independent variables are predetermined 
and measured without error,
iv. Model error terms have zero means, un­
correlated, and have constant variance,
v. Model error terms follow a normal probability 
distribution if F—test is to be used.
Assumption (i) asserts that the model is
functionally correct. Since the present study uses the 
linear regression model, it implies that all relevant 
independent variables are included in the model and that
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they appropriately enter and affect the response as 
linear terms (Gunst and Mason, 1980:169). In other words, 
the infant or child mortality is a linear function of the 
demographic, socio-economic and health variables. In this 
study, the linearity of the model is tested through 
plotting the scatterplot of each independent variable and 
its dependent variable.
Actually, Assumption (ii), that is the absence of 
multico11inearity , is not one of essential assumptions. 
The existence of m ultico11inearity does not invalidate a
regression analysis, but it introduces some rather 
serious problems (Freund and Minton, 1979) in terms of
interpretation of the results obtained (partial 
regression coefficients). In the case where 
multico11inearity exists, the partial regression 
coefficients should be interpreted cautiously. To test 
whether multico11inearity exists or not, the correlations 
between independent variables are empirically tested by 
calculating the matrix correlation (see Appendix Table 
B.l). Table B.l shows that some of the independent 
variables use in this study are inter-correlated. For 
example, the three education indicators are positively 
and highly correlated with the economic indicators.
Assumption (iii) prescribes that the independent 
variables are recorded with sufficient exactness to 
insure that there will be no bias due to measurement 
process. Since the present study mostly uses the 
secondary data (census publications) this assumption
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would seem to be in doubt. However, for practical 
purposes, the use of regression technique is not 
prohibited as long as the dependent variable has no 
influence on the value of the independent variables (see 
Freund and Minton, 1979).
In many practical problems, Assumptions (iv) and (v) 
are frequently violated. But it has been found that 
regression analysis procedures are relatively "'robust', 
that is, violations of these assumptions do not greatly 
affect the validity of the results obtained (Freund and 
Minton, 1979; Guns and Mason, 1980).
2.4.2* Variables Considered in the Analysis
Based on the model above, the following four groups 
of variables are considered in the analysis:
I. Mortality Indicators (dependent variables)
1. Infant Mortality
2. Child Mortality
The dependent variables in this study pertain to the 
probability of dying between birth and exact age one year 
(q( 1 ) ) multiplied by 1 , 000 for infant mortality, and the 
probability of dying between birth and exact age three 
years (q(3)) multiplied by 1,000 for child mortality.
The values of q(l) are those from the study by 
Soemantri et al ( 1984 ). The q(l) values were obtained by 
interpolating the average values of q(2) and q(3), that
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is the probability of dying between birth and exact ages 
two and three years respectively. These values were not 
presented in Soemantri's paper, but were calculated based 
on the 1980 Indonesian Population Census data using 
Trussell's method and West Model Life Table (see 
Soemantri et al, 1984).
In this study, q ( 3) is used rather than q(2). This 
is due to the fact that in some regencies the values of 
q ( 2) are less than q(l), indicating some degree of error 
in the q (2) values. The values of q ( 3) are calculated by 
the author from the 1980 Indonesian Population Census 
data tapes using Trussell's method (Trussell, 1975:97- 
107) and the West Model Life Table. The values of q(1) x 
1,000 and q(3) x 1,000 are presented in Table 3.1.
It should be noted that the value of q ( 3 )
automatically capture the condition of q(l). Hence, in 
the final analysis, that is multiple regression analysis, 
only q ( 3) will be used in explaining regional differences 
in infant and child mortality in West Java.
In estimating the values of q ( 3), Trussell's method 
is more preferable than other methods. This is due to 
several reasons. Firstly, in terms of data comparability. 
Soemantri et al ( 1984 ) has used q(2) and q(3) as the 
basic calculation of q(l), where q(2) and q(3) were 
estimated by using Trussell's method. Secondly, Trussell 
has used P(3); that is, parity ratio of women in age 
group 25-29 years, in addition to P(l) and P(2). Thus, a 
more comprehensive picture of fertility pattern is used.
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Thirdly, the standard error of estimates from Trussell's 
method is the smallest compare with other methods (see 
Trussell, 1975:97-107).
II. Demographic Variables (independent variables)
1. Mean number of children ever born (CEB)
2. Population Density (POPDEN)
3. Percentage Ever Married among 
Women aged 15-24 years (EMW)
The level of fertility in West Java is found to be 
the highest among the provinces in Java. This is also 
true for infant and child mortality (see Table 1.1). 
Soeradji (1981) stated that high infant mortality in West 
Java is caused by high fertility. It is hyphotesized that 
there will be positive association between fertility; as 
measured by mean number children ever born, with infant 
and child mortality. Thus, regency with high mean number 
of children ever born will experience high infant and 
child mortality.
Population density for each regency is calculated by 
dividing the total number of population by the total land 
area in each regency. It is hypothesized that the higher 
the population density, the higher the risk of exposure 
to contagious diseases.
The high percentage of ever married women aged 15- 
24 in the regency can be used as an indicator that most 
of the women in that regency married at younger age. 
In West Java, the high percentage ever married among
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women aged 15-24 years is considered as the major cause 
of the high fertility rate (Nurdin, 1986:35).
Fur t he rmo r e , Soeradii (1983) stated that since West J ava
has a high fertility rate, the infant mortality rate is
also high . Thus , it is possible t 0 expect that the
pe rcent age ever married among women aged 15-24 may
influence infant and child mortality.
III. Socio-Economic Variables (Independent 
Variables)
1. Literacy Level (LITLEV)
2. Percentage of population aged 10 years and 
over who are able to speak the national 
language (NATLANG)
3. Percentage of women aged 10 years and over 
who have completed at least elementary 
school (WEDÜC)
4. Average floor area of households (HHFS)
5. Percentage of households possessing radio 
(HHRAD)
6. Percentage of households possessing tele­
vision (HHTV)
7. Percentage of households with electricity as 
source of lighting (HHELECT)
8. Percentage of households with piped water as 
source of drinking water (HHPIPED)
9. Female labour force participation rate (FPR)
10. Percentage of agricultural households (HHAGR)
The literacy level can be used as an indicator of 
education level (Biro Pusat Statistik, 1986). The* 
education level is closely associated with other socio­
economic factors such as income, life style, nutrition, 
housing, health care, and occupation. Those people with
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no or low education usually have low income, and may
live in unhealthy conditions in an unhygienic
environment. Therefore, they may experience a higher 
risk of morbidity and mortality. Education level is also 
considered to be indicator of the level of modernization 
(Hermalin, 1975:260). The more modern a society, the
more likely that the society will accept a new idea or 
technology for improvement, including modern medical 
treatment. Thus, the higher the education level, the 
lower the morbidity rate, and in turn, the lower the 
infant and child mortality. For the purpose of this 
study, literacy level is measured as the percentage of 
population aged 10 years and over who are able to read 
and write.
The ability to speak the national language is 
expected to have an effect because it facilitates
receiving and understanding the directives of the 
government, particularly information regarding to health 
program and family planning.
Women's education is recognized as an important 
factor in declining infant and child mortality. Cochrane 
(1979) argued that infant and child mortality declined 
unequivocally as the level of female education increased. 
Hence, it is quite reasonable to expect that where there 
are more educated women in a regency, the infant and
child mortality will be lower in that regency. For the 
purpose of the study, women education is measured by the 
percentage of women aged 10 years and over who have 
completed at least elementary school.
The variables, average floor area of households,
percentage of households possessing radio or television, 
percentage of households with electricity as source of 
lighting, and percentage of households with piped water 
for drinking are considered as proxies of income. Also, 
these variables are used in measuring the welfare of the
population. The wealthier the people in the regency the 
lower the infant and child mortality in that regency.
In West Java, the average number of persons in a
household in 1980 was five (Biro Pusat Statistik, 
1981:157; Table 44.3). The hypothesis is that the 
smaller the area of floor space, the higher the
probability of exposure to contagious disease among the 
occupants in the household. This situation may lead to a 
higher morbidity rate, and in turn to higher infant and 
child mortality. Assuming that the appropriate size of 
floor area of house for five occupants is 100 square 
meters, the percentage of households which have an area 
of floor space less than 100 square meter is expected to 
have an effect in explaining variations in infant and 
child mortality among regencies in West Java.
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The next variables are percentage of households 
possessing radio, and television. These variables can be 
considered as indicators of access to information. The 
effect of these variables is expected to be similar to 
the ability to speak the national language.
Contaminated water has been suggested as the cause 
of diarrhoeal disease, which is one of the leading causes 
of child mortality in Indonesia (Utomo and Iskandar, 
1986:40). Having piped water for drinking can prevent 
diarrhoeal disease. Thus, it is quite possible to expect 
that the higher the percentage of households with piped 
water as source of drinking water, the lower the infant 
and child mortality.
The last two variables, female labour force 
participation rate and percentage of agricultural 
households, are economic indicators. According to Nurdin 
(1986) almost 25 per cent of women aged 10 years and over 
are working and earning income. Also, Nurdin (1986) 
stated that almost 30 per cent the economic growth of 
West Java is contributed by the agricultural sector. 
Thus, the higher the economic status of the people in the 
regency, the higher the ability of the people to spend 
money on health treatment (Soeradji and Ismail, 1984:23). 
Accordingly, these variables may have an influence on 
health, and may affect the levels of infant and child 
mortality. The female labour force participation rate is 
measured by percentage of females aged 10 years and over 
who are economically active to female population aged 10
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years and over. The economically active is defined as 
population who are working and temporarily working. 
Meanwhile, working itself is defined as worked at least 
two days in the previous week or temporarily working 
(Biro Pusat Statistik, 1981)
IV. Health Variables (independent variables).
1. Morbidity Rate (MORBID)
2. Percentage of sick people who obtained 
treatment from medical personnel (TREAT)
3. Number of Pusat Kesehatan Masyarakat 
(Public Health Centres) (PHC)
4. Percentage of households which have their 
own toilet facilities (HHTOIL)
The morbidity rate is usually associated with the 
socio-economic conditions of the population. In general, 
people of low socio-economic status will experience poor 
health. This is due to the fact that they are not able 
to get appropriate nutrition, and if they are sick, they 
are not able to get appropriate medical treatment. 
Accordingly, those people will have a higher risk of 
mortality. Given these arguments, it is expected that the 
variables of morbidity rate and medical treatment may 
affect infant and child mortality. Morbidity rate is
measured as the percentage of the population who were 
sick during the week before the census date, while the 
percentage of sick people who obtained medical treatment 
is measured by the percentage of sick people during the 
week before the census date who obtained treatment from
medical personnel
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One of the government's efforts in improving the
health condition of the population is the establishment 
of public health centres (Pusat Kesehatan Masyarakat) in 
every densely populated district (kecamatan). By
establishing public health centres, the government 
expects that the people in the districts can obtain
health services easily. This means that health services 
become accessible especially for the people who are
living far away from the cities where the hospitals are 
located. Thus, the number of public health centres per
10,000 population is expected to have an effect in 
improving the health of the population, and as a result 
will lower infant and child mortality.
The last variable is the percentage of households 
which have their own toilet facilities. This variable is 
expected to have some effect in explaining variations in 
infant and child mortality among the regencies in West 
Java. Households which have their own toilet facilities 
can be expected to be healthier, because they are less 
likely to be exposed to diseases from human waste. Hence, 
the higher the percentage of households which have their 
own toilet facilities in the region, the lower the infant 
and child mortality in that region.
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CHAPTER 3
AREAL DIFFERENCES IN INFANT 
MORTALITY AND SOCIO-ECONOMIC CONDITIONS
3.1. Introduction
Administratively, West Java consists of 20 regencies 
and four municipalities (see Figure 3.1). In general, a 
municipality is predominantly an urban area. The urban 
areas contain most of the country's well educated,
relatively high income population and the best medical 
facilities. Thus, the socio-economic condition of the
population in municipalities is better than in regencies. 
This chapter will examine the areal differences in infant 
mortality and socio-economic conditions in West Java in 
1 980 .
3.2. Areal Differences in Infant Mortality
Table 3.1 shows substantial differences in infant 
mortality among regencies and municipalities in West Java 
in 1980 . Infant mortality in Karawan.g Regency is found to 
be the highest, while Bandung Municipality has the 
lowest. Furthermore, Table 3.1 indicates that infant 
mortality is lower in the municipalities than in the 
regencies in West Java, except for Bogor Municipality. 
This could be partly due to the fact that municipalities 
are urban areas where sanitation, piped water and health 
services are more readily available.
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Table 3.1: Infant and Child Mortality 
by Regency and Municipality 
in West Java, late 1970s
No . Regency/
Municipality
Infant Mortality 
(q( 1 ) x 1 , 000 )*
Child
(q(3)
Mortality 
x 1 , 000 )**
Regency
1 . Pandeglang 127 181
f\ Lebak 154 184
r>. Bogo r 143 196
4 . S ukabumi 128 158
5 . Cianj ur 136 170
6 • B and ung 112 158
7 . Gar u t 137 163
8 . Tasikmalaya 117 126
9 . C iamis 88 127
10. Kuningan 110 154
1 1 . Cirebon 118 141
12. Maj al eng ka 139 184
13. S umedang 95 141
14. Indr amayu 151 212
15. S ub ang 130 175
1 6 . Purwakarta 139 193
17. Karawang 155 234
1 8 . B eka s i 149 170
19 . Tangerang 142 154
20 . Serang 140 184
Municipality
21 . Bogo r 126 179
22 . S ukabumi 92 131
23. B andung 80 118
24. Cirebon 97 130
West Java 129 176
Sources : * Soemantri et al (1984) based on the 1980
Indonesian Population Census; estimates 
refer to 1978-1979
** Calculated by the author from the 1980 
Indonesian Population Census data tapes 
(West Model-Trussell Method); estimates 
refer to 1976-1977
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Figure 3.2 displays the map of West Java with infant 
mortality for each regency and municipality. From these 
figures, areas which have high infant and child mortality 
can be recognized.
An examination of Figure 3.2 shows that the infant 
mortality tends to be higher in regencies in the northern 
part of West Java, such as the Regencies of Karawang , 
Bekasi, and Indram.ayu, and the western part of West Java, 
such as the Regencies of Lebak, Tangerang, and Bogor. 
According to Sayogyo et al (1986), these regencies, 
except for Bekasi Regency, have relatively poor socio­
economic conditions compared to other parts of West Java. 
Meanwhile, a lower infant mortality is generally found in 
regencies in the central and south-eastern parts of West 
Java. These parts are mainly upland plain and fertile 
areas .
3.3. Areal Differences in Socio-Economic Indicators
Among the regencies in West Java, Cirebon Regency 
has the highest population density; that is, 1,358 
persons per square kilometer, and the lowest is found in 
Regency Lebak; that is, 211 persons per square kilometer. 
Meanwhile, among the municipalities, the highest is in 
Bandung Municipality; that is, 18,066 persons per square 
kilometer. This is also the highest population density in
West Java
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Table 3.2 shows that the socio-economic conditions 
of municipalities have a great contribution to the high 
mean of socio-economic indicators for West Java. When 
municipalities and regencies are taken into account, 12 
per cent of households in West Java have television, 19 
per cent of households use electricity as a source of 
lighting, and about seven per cent have piped water for 
drinking. However, when only regencies are considered,
those indicators are reduced by almost 50 per cent . For
example, there are only seven per cent of households in
regencies of West Java have television nine per cent
have electricity, and only two per cent have piped
water .
There are two possible explanations of this 
situation. The first is that electricity, television, and 
piped water are still expensive for most people, 
especially for the people in rural areas. (Perhaps, those 
people are still not able to obtain these facilities). 
The income per capita for West Java in 1980 was about US$ 
140 (in Indonesian currency it was Rp. 87 , 832.00 )(Nurdin,
1986:11). The second is that the electricity. ne twork in
West Java in 1980 did not cover all rural areas . The
situation remains the same in the case of piped water. 
The distribution of piped water is still limited to urban 
areas, and some parts of rural areas which are close to
urban areas .
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However, since these indicators are considered to be 
proxies for income, it is clear that in municipalities 
there are more people with relatively high income. In 
fact, only these people are able to have households with 
those facilities mentioned above. Furthermore, high 
income is also related to a higher level cf education. 
Table 3.3 clearly shows areal differences in socio­
economic indicators in West Java in 1980.
Areal differences in infant mortality in West Java
is clearly associated with differences in demographic and 
socio-economic conditions. To assess the effects of
demographic and socio-economic indicators on infant
mortality, it is necessary to observe which indicators
are associated with the areal differences in infant
mortality in West Java. Table 3.3 shows the comparison of
demographic and socio-economic indicators of the five
regencies which have the highest and the lowest infant
mortality. This table also compares the indicators in
four municipalities in West Java.
Table 3.3 indicates that in the five regencies 
having the highest infant mortality, the mean number of 
children ever born tends to be higher than those 
regencies having the lowest infant mortality. Regencies 
having the highest infant mortality also tend to have a 
higher population density. However, this pattern is not 
true for municipalities. The percentage of
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ever married women aged 15-24 years is also higher in 
regencies with the highest infant mortality than in those
regencies with the lowest infant mortality. But, among
the municipalities, the pattern is the reverse of the 
pattern in regencies: the higher the percentage ever
married women aged 15-24 years, the lower the infant 
mortality.
The infant mortality is generally higher in
regencies with lower educational levels, as measured by
the percentage of population aged 10 years and over who 
are able to read and write, the percentage of population
aged 10 years and over who are able to speak the national
language, and the percentage of women aged 10 years and
over who have completed at least elementary school. This
situation remains the same among the municipalities.
Thus, the regional differences in infant mortality in
West Java is related to the differences in educational
indicators.
Other socio-economic indicators, that is, the 
percentage of households with radio, television, and 
electricity as a source of lighting are also related to 
areal differences in infant mortality. In regencies 
where the level of these indicators is high, infant 
mortality is low. The differences in these indicators 
also lead to differences in infant mortality in
municipalities. Nevertheless, with the exception of the 
percentage of households with television, the situation 
in regencies is different from that in municipalities.
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The percentage of agricultural households also 
appears to be related to areal differences in infant 
mortality. Regencies and municipalities having a low 
percentage of agricultural households tend to have 
higher infant mortality.
Among the health indicators, only the percentage of 
sick people who obtained treatment from medical personel 
is related to the areal differences in infant mortality. 
The other indicators, that is the morbidity rate, the 
percentage of households with their own toilet facility,
and the number of public health centres per 10,000
population, do no t appear to contribute t 0 areal
differences in infant mortality.
3.4, Summary Findings
This preliminary examination indicates that areal 
differences in infant mortality in West Java bear some 
relation to the differences in demographic and socio­
economic conditions. In municipalities and some
regencies where there are more educated people,
relatively high income, and sanitation, and piped water 
are more readily available, infant mortality tends to be 
lower. The municipalities, however, do not always have 
lowest infant mortality. For example, infant mortality
for Bogor Municipality is lower than for West Java as a 
whole but higher than infant mortality for the Regencies 
of Sumedang, Kuningan, Bandung, and Tasikmalaya, whereas 
the socio-economic conditions of these regencies are
poorer than Bogor Municipality. This finding seems to be 
contradictory with the argument, so far, that the better 
the socio-economic condition of the region the lower 
infant mortality. Moreover, since the location of Bogor 
Municipality is close to the national capital city, where 
modern health facilities and services are more readily 
available, it is peculiar that this municipality has a 
high infant mortality. In this case, a further study 
needs to be considered.
Regional dif ferences in infant mortality in West
Java are also found to be related to fertility , as
measured by mean number of children ever born. The
regions which have high mean number children ever born
appear to have high infant mortality. However, the health 
indicators do not show any relation with regional 
differences in infant mortality in West Java.
To see whether the relationship between the 
indicators mentioned above and areal differences in 
infant mortality is real or spurious, the next chapter 
will test these relationships using statistical analysis.
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CHAPTER 4
A STATISTICAL ANALYSIS OF AREAL DIFFERENCES IN 
SOCIO-ECONOMIC INDICATORS AND CHILD MORTALITY
As stated earlier, the major component of child 
mortality (q(3) x 1,000) used in this study is due to 
infant mortality (q( 1 ) x 1,000). Accordingly, the values 
of q(3) will automatically capture the condition of 
infant mortality. Based on this argument, the following 
analysis will only be focussed on child mortality.
This chapter will identify and evaluate the factors 
that account for the inter-regency and municipality 
variability in infant and child mortality in West Java in 
1980. Statistical analyses; that is the bivariate and 
multivariate statistical analyses, will test the 
relationship between the levels of child mortality and 
the various demographic and socio-economic variables at 
regency and municipality level. However, the results 
obtained from this examination cannot be assumed to hold 
among individuals without further testing.
4.1. Bivariate Statistical Analysis
Table 4.1 shows that, when regencies and 
municipalities are considered together, nine of the 17 
independent variables have a significant correlation with 
child mortality. However, when only regencies are taken 
into account, only five variables are significantly 
correlated with child mortality.
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4,1.1. Correlation Between Child Mortality and the 
Demographic Indicators
Soeradji (1983) has argued that, in West Java, high 
fertility has led this province to have high child 
mortality. His statement seems to be supported by the 
data in this study. The zero order correlation (Table 
4.1) shows that the mean number of children ever born is 
positively and highly correlated with child mortality. 
When regencies and municipalities are taken into account 
together, the correlation coefficient between this 
variable and child mortality is 0.54. When 
municipalities are excluded from the examination, the 
mean number of children ever born is still significantly
correlated with child mortality. Thus, regencies with 
high fertility, as measured by the average number of 
children ever born to women in the reproductive ages, are 
likely to have higher child mortality.
Population density has a negative correlation with 
child mortality when both regencies and municipalities 
are considered together. When municipalities are excluded 
from the analysis, the correlation coefficients between 
population density and child mortality is close to zero, 
and insignificant. High population density in 
municipalities in West Java, which have low child 
mortality, is the cause of this situation.
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Table 4.1: Zero Order Correlation Coefficients
of Child Mortality with Demographic, 
Socio-Economic and Health Indicators, 
West Java, 1980
Demographic, 
Socio-Economic 
and Health 
Indicators
Regency+ Regency
Municipality Only
Demographic Indicators
Mean number of CEB
POPDEN
EMW
Socio-Economic Indicators
LITLEV
NATLANG
WEDUC
HHFS
HHRAD
HHT VHHELECT
HHPIPED
F PRHHAGR
Health Indicators
MORBID
TREAT
HHTOIL
PHC
0.54**
-0.41*
0.21
- 0.66 * *  
-0.53** 
-0.69** 
0.33 
-0.42* 
-0.42* 
-0.43* 
-0.24 
-0.18 0.18
-0.32 
-0.42* 
- 0.22 
-0.29
0.42*
-0.08
0.32
-0.58* 
-0.44* 
-0.64** 
0.03 
-0.27 
- 0.12 
0.19 
0.27 
-0.40* 
-0.35
-0.30 
- 0.21 
- 0.10 
-0.30
N 24 20
Notes : See glossary for a detailed explanation of the
name of indicators
* significant at the level 0.05
** significant at the level 0.01 ^N - number of regencies/municipalities
The percentage of ever married among women aged lb- 
24 years is expected to have a significant correlation 
with child mortality. Nurdin (1986:36) argued that high 
fertility in West Java seems to be caused by high 
percentage of ever married women aged 15-24 years.
Soeradji ( 1 983 ) stated that high infant and child
mortality in West Java was associated with high
f ertility . Thus, it i s expected that there will be a
positive relation be tween percentage ever married among
women aged 15-24 years and child mortality. However, 
when regencies and municipalities are taken into account 
together, the zero order correlation between these two 
variables is not strong enough (0.21) to be significant.
When only regencies are considered, the percentage 
ever married among women aged 15-24 years is also found 
to be insignificantly correlated with child mortality. 
Thus, the hypothesis that regions with a high percentage 
of ever married among women aged 15-24 years will have 
high child mortality is not sustained by the data in this 
study.
4.1.2. Correlation Between Child Mortality and the
Socio-Economic Indicators
Table 4.1 indicates that six socio-economic 
indicators are related to the child mortality, when 
regencies and municipalities are combined in the 
examination, and their correlation coefficients are 
generally in the expected direction. However, when only
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regendes are considered, only four socio-economic 
indicators are significantly correlated with the child 
mortality.
The three education indicators, that is, the 
percentage of population aged 10 years and over who are 
able to read and write, the percentage of population 
aged 10 years and over who are able to speak the national 
language, and the percentage of women aged 10 years and 
over who have completed at least elementary school are 
negatively correlated with child mortality when regencies 
and municipalities are considered together. The three 
education indicators appear to have significant 
correlation with child mortality in regencies in West 
Java. Thus, regional differences in child mortality in 
West Java are likely to be associated with level of 
education .
Among the education indicators, the percentage of 
women aged 10 years and over who have completed at least 
elementary school has the highest correlation with child 
mortality. When regencies and municipalities are 
considered together, the correlation coefficient between 
this variable and child mortality is -0.69, and -0.64 
when only regencies are considered . This indicates that 
where there is a high percentage of educated women in the 
regency child mortality tends to be lower. From these 
findings, it appears that education has some
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effect in reducing child mortality since lower child 
mortality are found in the regencies where there are 
educated women.
A negative and significant correlation with child 
mortality is also shown by the economic indicators, that 
is, the percentage of households with radio, television, 
and electricity as a source of lighting, when the 
analysis considers regencies and municipalities together. 
However, these indicators become insignificant when 
municipalities are excluded from the analysis. This 
finding indicates that urban-biased has affected the 
relationships between this indicators and child 
mortality. Thus, the correlations between these 
indicators and child mortality, when regencies and 
municipalities are taken into account together, are 
spurious and misleading findings. The scatterplots 
between these indicators and child mortality clearly show 
this case (see Appendix C). Meanwhile, the low 
percentage of these indicators and lack of variations 
among regencies can be considered as the reasons that 
these indicators do not have any significant effect in 
explaining regional differences in infant and child 
mortality at regency level. This situation is 
understandable, since regencies are mainly low income 
rural areas.
The availability of electricity as a source of 
lighting can lead to more healthy conditions because 
there is less air pollution than when kerosene, which can
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sometimes cause respiratory disease, is used as a source 
of lighting. Therefore, it is also possible that in 
regencies where more households use electricity as a 
source of lighting, the population is more healthy and 
child mortality are lower.
Piped water as a source of drinking water is still a 
luxury for most people in West Java. The data from the 
1980 Indonesian Population Census showed that only seven
per cent of households in West Java used piped water for 
drinking when regencies and municipalities are taken 
together, and about two per cent when only regencies are 
considered. Hence, availability of piped water in the 
household reflects better socio-economic conditions. 
Accordingly, it is hypothesized that regions with a high 
percentage of households with piped water for drinking 
are likely to have lower child mortality. However, the 
data on Table 4.1 do not sustain the hypothesis, since
the correlation coefficient between the percentage of 
households with piped water for drinking and child 
mortality is not significant. Perhaps, the low percentage 
and lack of variations of households using piped water 
for drinking among regencies in West Java are the reasons 
why this variable is not strong enough to explain
regional differences in child mortality.
Occupants of small or crowded houses may have a
higher risk of contagious disease. The hypothesis that 
the higher the percentage of households which have floor 
space of less than 100 square meters the higher child
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mortality can be accepted since the correlation
coefficient between these two variables is statistically 
significant. However, this variable does not explain 
areal differences in child mortality since the
correlation coefficient is not significant either when 
regencies and municipalities or only regencies are 
considered in the analysis.
The female labour force participation rate has been 
considered an important economic indicator in studies of 
population phenomena (Soeradji and Ismail, 1984:37). A
high female labour force participation rate indicates 
that there are more women in the region who are 'working 
and earning income. Accordingly, the higher the female 
labour force participation rate of a region, the more 
likely the region is to have higher economic status; and
furthermore, it is expected that the region will have 
lower child mortality. Thus, it is possible that there 
will be a negative relationship between this indicator 
and child mortality. This hypothesis is fully
supported by the data in this study when the analysis
considers regencies only. The correlation coef ficient
between this variable and child mortality is -0.40 and
significant. The percentage of agricultural households 
is found to be insignificantly correlated with child 
mortality in either regencies and municipalities are
taken into account together or regencies only.
60
4* 1.3« Correlation Between Child Mortality and the 
Health Indicators
Of the indicators of health conditions, the 
percentage of sick people who obtained treatment from 
medical personnel has the highest correlation with child 
mortality when regencies and municipalities are examined 
together. However, the correlation coefficients become 
insignificant when municipalities are excluded from the 
analysis. Since medical and health facilities are more 
readily available in municipalities, the significant 
effect of this variable, when both regencies and
municipalities are considered, is mainly accounted for by 
the high rate of this variable in municipalities.
The morbidity rate, as measured by the percentage of 
sick people during the week before the census date 
appears to have an insignificant correlation coefficient 
with child mortality. The result is the same for the 
sanitation variable, as measured by the percentage of 
households with their own toilet facility .
The number of public health centres per 10,000 
population is also insignificantly correlated with child 
mortality both when regencies and municipalities are 
taken together and when only regencies are taken into 
account. It is a disappointing finding, since the
establishment of public health centres is for improving 
the health of the population. The expectation that this 
variable will have an effect in explaining areal 
differences in child mortality is not supported by the
data in this study. However, the establishment of public
health centres in West Java, in particularly, is quite 
recent (about three years). Thus, it may be too early to 
expect that public health centers have an effect on child 
mortality (Soeradji and Ismail, 1984:52). Another 
possible explanation is that the ratio between the number 
of public health centres and number of population is 
still very low. Table 3.1 shows that the ratio for West 
Java in 1980 is 0.6 per 10,000 population.
4.2. Multivariate Analysis
The bivariate analysis above has shown that the 
demographic, socio-economic and health indicators of 
municipalities produced spurious correlations between 
some of those indicators and child mortality when the 
analysis considers regencies and municipalities together. 
In other words, the inclusion of municipalities in the 
analysis has distorted the real relationships between the 
demographic, socio-economic and health indicators and 
child mortality, and this may give misleading findings. 
Therefore, in order to get plausible results, it is 
justified to exclude the municipalities in the 
multivariate analysis.
The bivariate analysis above has also some 
limitations because many of the indicators are in fact 
correlated (see Appendix B: Tables B.l). This analysis 
does not indicate to what extent other factors may affect 
variables under examination. To assess the net effect of
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each of Che variables, it is necessary to partial out the 
effects of other related variables affecting infant and 
child mortality. One of the multivariate analysis
techniques; that is multiple regression, provides a 
useful means of determining the importance of independent 
variables marginally and jointly. This technique is also 
useful in explaining the variance of the dependent 
variables.
In employing multivariate analysis, it should be 
noted that the inclusion of a large number of variables 
often produces large, unwieldy models which are difficult 
to interpret and use (Freund and Minton, 1979:112). Also 
to minimize the effect of multicollinearity, the present 
study selected only a few independent variables. The 
selection of these variables was based on two 
considerations. Firstly, these variables have significant 
correlation with child mortality and have linear 
relationship with child mortality (see scatterplots in 
Appendix C). Secondly, these variables seem to be the 
dominant factors in each group of indicators, as shown by 
the highest correlation coefficient between these 
variables and child mortality.
Accordingly, in regression analysis of child 
mortality, only three independent variables will be 
employed; that is, the percentage of women aged 10 years 
and over who have completed at least elementary school, 
the female labour force participation rate and the mean 
number of children ever born.
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Assuming that the observed correlation among the 
independent variables mentioned above are non—causal , the 
standard regression ("classical model") will be an 
appropriate technique to examine the effect of 
independent variables on dependent variable (Kim and 
Kohout , 1975:339 ), Also this technique will provide the 
best linear estimate of dependent values taking into 
account or controlling for all independent values.
Using the SPSS REGRESSION subprogram, selected 
statistics of standard regression can be derived. The 
results is presented in Table 4.2.
Table 4.2: Regression Analysis of Child Mortality 
on Demographic and Socio-Economic In­
dicators, West Java, 1980
Independent Variables
Zero Order
Correlation
Coefficients
S tandardized 
Partial Regression 
Coef ficient s
Percentage of women 
aged 10 years and over 
who have completed at 
least elementary school
-0.64** -0.54*
Female labour force 
participation rate
-0.40* i o • 1—‘ 00
Mean number of 
children ever born
0.42* 0.04
Multiple R 0.66
R-s qu are 0.44
F-ratio 4.13*
N 20
Notes : * significant at the level 0.05 
* * significant at the level 0.01 
N - number of regencies
Table 4.2 shows that the three independent
variables; that is the percentage of women aged 10 years 
and over who have completed at least elementary school,
the female labour force participation rate, and the mean
numb e r o f children ever born, gives R-square equal t 0
0.44. This indicates that 44 per cent of the variance in
child mortality in West Java i s explained by those
variables operating jointly
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Furthermore, among the three independent variables, 
only the percentage of women aged 10 years and over who 
have completed at least elementary school is still 
statistically significant, although the influence of this 
variable on child mortality is slightly decreased when 
the confounding effects of the female labour force 
participation rate and the mean number of children ever 
born are controlled. This clearly shows when the 
comparison between the simple correlation coefficient or 
zero order correlation coefficient and the standardized 
partial regression coefficient for each independent 
variable is carried out. On the other hands, the mean 
number of children ever born and female labour force 
participation rate no longer have a significant 
relationship with child mortality.
Thus, this finding indicates that regional
differences in child mortality in West Java are well
explained by the education indicator; that i s the
percentage o f women aged 10 years and over who have
completed at least elementary school. The net effects of 
demographic indicator, as represented by the mean number 
of children ever born, and the economic indicator, as 
represented by the female labour force participation 
rate, on regional differences in child mortality in West 
Java are less important and not significant.
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4.3* Summary Findings
The bivariate analysis indicates that most of the 
correlations between some of the economic indicators, 
that is the percentage of households with radio,
television and electricity as a source of lighting, and
child mortality are spurious when the analysis considers 
regencies and municipalities together. This situation is 
also true for the percentage of sick people who obtained 
treatment from medical personnel. Since the economic
conditions and health facilities in municipalities are 
better than in regencies, these findings reveal that the 
inclusion of municipalities in the analysis has hidden 
the real relationships between those indicators and child 
mortality.
As the present study shows, when the analysis only
considers regencies, the percentage of women aged 10 
years and over who have completed at least elementary 
school (from the social indicators group) and the female 
labour force participation rate (from the economic 
indicators group) have the greatest correlation with 
child mortality among the regencies in West Java (Table 
4.1). The negative correlation between these indicators 
and child mortality suggests that increasing the levels 
of education and job opportunities for women will
further reduce child mortality in regencies of West Java.
The multivariate analysis shows that among the 
socio-economic indicators under examination, women's 
education is an important factor in explaining regional
differences in child mortality in West Java. Other
indicators, for example the demographic and health 
indicators, become less important and even not
significant in explaining regional differences in child
mor tality when the socio-economic indicators are taken
into account in a multivariate analysis . Thus ,
increasing education levels for women can be expected to 
further reduce child mortality.
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CHAPTER 5
SUMMARY AND CONCLUSION
5.1. Summary
5.1.1. Regional Differences in Infant Mortality
Infant mortality have been found to vary among the 
regencies and municipalities in West Java. Regency in the 
northern and western parts of West Java have higher 
infant mortality, while the regencies and municipalities 
in the central parts have lower infant mortality. The 
central and south-eastern parts of West Java are mainly 
upland and more fertile agricultural areas than other 
parts. Thus, ecological zones differ to a considerable 
extent in infant mortality.
Between regencies and municipalities in West Java, 
the level of socio-economic conditions are found to be 
substantially different. The preliminary examination; 
that is a descriptive analysis, shows that 
municipalities, which are predominantly urban areas and 
have better socio-economic conditions than regencies, 
tend to have lower infant mortality, except for Bogor 
Municipalities .
Regional differences in infant mortality in West 
Java are found to be related to the differences in the 
demographic, socio-economic and health indicators. The 
regions with high infant mortality also have mean number 
of children ever born, population density and the 
percentage of ever married among women aged 15-24 years.
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Since the infant mortality is associated with the 
level of socio-economic conditions, the present study 
finds that the better the socio-economic conditions of 
the regions the lower the infant mortality. The regions 
with low infant mortality tend to have higher education 
indicators; that is the percentage of population aged 10 
years and over who are able to read and write, able to 
speak the national language, and the percentage of women 
aged 10 years and over who have completed at least 
elementary school.
In terms of health indicators, regional differences 
in infant mortality are related to the variable 
percentage of sick people who are obtained treatment from 
medical personnel. Infant mortality are generally higher 
in the regions with lower percentage of this variable.
5.1.2. Factors Associated with Regional Differences in 
Infant and Child Mortality.
In explaining factors associated with regional 
differences in infant and child mortality in West Java, 
only q ( 3 ) x 1,000 has been used in statistical analyses. 
This is due to the fact that the values of q(3) used in 
this study reflect the condition of q ( 1 ) since the later 
is the major component of q(3). Thus, child mortality 
(q(3) x 1,000) will imply the infant mortality condition.
The bivariate analysis has shown that the mean 
number of children ever born has positive and significant 
correlation with child mortality either the analysis 
considers regencies and municipalities together or
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regencies only. Other demographic indicators appear not 
to have any significant correlation with child mortality 
when the analysis only considers the regencies.
A negative and significant correlation with child 
mortality has been shown by the three education
indicators. The percentage of women aged 10 years and 
over who have completed at least elementary school 
appears to be the dominant factor since its correlation 
coefficient with child mortality is the highest. A 
negative and significant correlations are also shown by 
the economic indicators; that is the percentage of 
households with radio, television and electricity as a 
source of lighting when regencies and municipalities are 
taken into account together. However, these correlation 
are spurious and misleading findings. This is clearly 
shown when the municipalities are excluded from the 
analysis, these correlation become insignificant. Thus, 
urban settlement has affect the relationship these 
economic indicators with child mortality. Furthermore, 
the female labour force participation rate is found to be 
significantly correlated with child mortality at regency 
level .
Among the health indicators, the percentage of sick 
people who obtained treatment from medical personnel is 
significantly correlated with child mortality when 
regencies and municipalities are considered together, but 
it becomes insignificant when the municipalities are 
excluded. This situation, again, reflects the effect of
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urban settlement. The morbidity rate and the number of 
public health centres per 10,000 population are found to 
be insignificantly correlated with child mortality either 
the analysis takes into account regencies and 
municipalities together or regencies only. It is very 
disappointing to observe that the variable the number of 
public health centres which is commonly expected to have 
significant effect on child mortality is found to be 
insignificant. This is possible due to the small ratio of 
public health centres to population, and also the 
establishment of public health centres in West Java is 
recent; that is about three years.
In bivariate analysis, it is clearly indicated that 
many of variables used in this study are spuriously 
correlated with child mortality . This situation arises 
is due to the inclusion of municipalities, where in 
general they are urban areas with better socio-economic 
condition than regencies, in the analysis. Hence, in the 
multivariate analysis, the municipalities have been 
excluded in order to get plausible results.
The variables which have significant correlations 
with child mortality and seem to be the dominant factors, 
as shown by the highest correlation coefficient, have 
been included in the final analysis; that is multivariate 
analysis. These variables are: the mean number of childen 
ever born, as represented the demographic indicators; the 
percentage of women aged 10 years and over who have 
completed at least elemetary school, as represented the
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social indicators; and the female labour force 
participation rate, as represented economic indicators. 
None of the health indicators are selected, because the 
health indicators appears to be insignificantly 
correlated with child mortality.
A multivariate analysis indicates that the 
percentage of women aged 10 years and over who have 
completed elementary school is the most powerful variable 
in explaining regional differences in child mortality in 
West Java even after the demographic and economic
indicators are taken into account . The effect of
demographic indicators; that is the mean number o f
children ever born, in explaining regional differences in 
child mortality disappears. This analysis also indicates 
that the economic indicators, as represented by the 
female labour force participation rate, does not have 
significant effect on regional differences in child 
mortality after controlling for the demographic 
indicators. These findings suggest that regional 
differences in child mortality in West Java do not appear 
to be related to the demographic and economic conditions 
of the regions.
5.2. Conclusion
Among the socio-economic indicators, the percentage 
of women aged 10 years and over who have completed at 
least elementary school appears to be the most powerful 
variable in explaining regional differences in infant and 
child mortality even though the demographic and economic
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indicators are taken into acoount as control variables. 
However, the present study finds that other socio­
economic indicators become insignificant factors in 
explaining regional differences in infant and child 
mortality in West Java. Thus, these finding suggest that 
increasing the number of educated women in the regions in 
West Java would reduce infant and child mortality.
High fertility has been argued to be the cause of
high infant and child mortality in the regions in West
Java. In this study, however, the effect of fertility, as 
measured by the mean number of children ever born, on
regional differences in infant and child mortality is not 
evident. This is probably due to the statistical model 
used in this study.
With reference to the results of this study, the
study needs to be expanded to cover variables that are 
directly related to infant and child mortality incidence. 
Some of these variables are the number of traditional 
midwives who have been assisting the majority of
deliveries, the level of nutrition, the number of medical 
doctors, and the number of child care centres. Soeradji 
and Ismail (1984:53) argued that although socio-economic 
variables are still shown to play important roles in
determining the level of infant mortality, their roles
will be supplemented, if not replaced, by the health 
improvement program. Thus, although the present study
shows that the health indicators are not significantly 
correlated with infant and child mortality, it would be
7 4
expected that in the long run the variables representing 
health indicators would be able to supplement the role of 
socio-economic variables in affecting the level of infant 
and child mortality in the regencies and municipalities 
in Wes t Java.
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APPENDIX A
DEMOGRAPHIC, SOCIO-ECONOMIC AND HEALTH 
INDICATORS BY REGENCY AND MUNICIPALITY 
IN WEST JAVA, 1980
Table Ael. The Demographic Indicators by Regency and Municipality 
in West Java, 1980
Mean
Regency/Municipality number FOPDEN EMWa
of CEB <%)
Regency
Pandeglang 3.2 217 23.4
L e b a k 3.3 211 27.0
Bogo r 3.2 871 23.3
S ukabumi 3.0 452 24.7
Cianj ur 3.0 284 25.6
B and ung 2.9 841 21.2
Gar u t 3.2 623 20.3
Tasikmalaya 2.9 579 19.9
Ciamis 2.5 444 20.7
Kuning an 3.0 721 17.7
C irebon 3.0 1 , 358 16.6
Maj alengka 2.8 941 10.8
S umed ang 2.5 453 21.6
Indramayu 3 . 1 617 23.5
S ubang 2.7 519 23.0
Purwakarta 2.9 471 23.0
Karawang 2.9 716 24.9
B ekas i 3.0 715 24.3
Tangerang 3.0 1,192 24.3
Serang 2.9 827 24.3
Municipality
Bogo r 2.7 11,475 22.4
S ukabumi 2.7 9 , 652 28.9
B andung 2.4 18,066 23.8
Cirebon 2.6 6 , 200 13.9
Sources : Biro Pusat Statistik (1981)
aCalcuiated from the 1980 Indonesian 
Population Census data tapes
: See glossary for a detailed explanation of the
name of indicators.
Notes
Table A.2. Socio-Economic Indicators by 
Regency and Municipality in 
West Java, 1980 
(%)
LIT NAT WE KH HH HH HH HH HH
Regency/Municipality LEV LANG DUC FS RAD TV EL­
ECT
PI FPR AGR 
PED
Regency
Pandeglang 77 52 33 97 26 3 3 1 31 77
Le bak 73 54 24 97 27 4 4 1 32 84
Bogo r 71 68 31 96 39 9 11 4 17 45
Sukabumi 80 58 28 98 35 4 9 1 26 66
Cianj ur 83 58 38 98 32 5 10 1 30 66
B andung 85 60 43 96 60 15 26 4 22 46
Garu t 81 54 34 98 44 7 12 2 23 66
Tasikmalaya 88 66 46 97 35 7 1 1 1 41 71
Ciamis 83 65 52 95 38 5 6 1 30 79
Kuningan 77 60 48 95 51 6 11 1 22 69
C irebon 64 48 27 95 38 6 8 1 23 40
Maj alengka 72 53 43 94 45 5 6 1 27 62
S umed ang 84 66 54 96 56 6 9 6 28 75
Indramayu 47 39 24 95 33 4 3 3 26 43
S ubang 62 55 29 97 34 5 5 4 24 55
Purwakarta 7 9- 65 33 96 31 8 13 3 26 57
Karawang 58 45 25 96 44 6 9 3 19 41
B eka si 54 85 29 94 45 7 5 1 21 41
Tange rang 66 80 31 93 46 12 8 1 17 39
Serang 72 51 27 92 28 7 9 1 21 65
Municipality
Bogor 87 84 57 88 61 40 72 45 18 2
S ukabumi 91 76 53 86 55 32 74 14 22 8
B andung 93 79 64 90 60 44 70 23 20 3
G irebon 86 81 31 88 54 38 64 36 19 3
Source : Biro Pusat Statistik (1981)
Note : See glossary for a detailed explanation of the
name of indicators.
Table A.3. Health Indicators by Regency
and Municipality in West Java, 1980
Regency/Municip alit y MORBID TREAT HHTOIL PHC a
05) (%) (X)
Regency
Pandeglang 6 50 3 0.6
Lebak 10 69 4 0.5
B ogo r 6 54 7 0.3
Sukabumi 7 54 3 0.3
Cianj ur 7 50 3 0.8
B and ung 6 73 10 0 .6
Gar u t 8 64 3 0.6
Tasikmalaya 6 59 4 0.8
Ciamis 6 55 4 0.6
Kuningan 6 66 8 0.4
Cir ebon 6 50 10 0.4
Maj aleng ka 5 56 6 0.6
S umedang 7 73 6 0.9
Indramayu 5 51 7 0.4
S ubang 6 49 4 0.5
Purwakar t a 3 56 10 0.9
Karawang 5 61 5 0.5
B ekas i 4 51 5 0.4
Tangerang 8 59 8 0.7
S e rang 7 49 6 0 .5
Municipality
Bogor 6 70 31 0.6
S ukabumi 9 74 18 1.0
B and ung 7 75 14 0.2
Cire bon 5 72 37 1 . 1
Sources : Biro Pusat Statistik (1981)
aKantor Statistik Propinsi Java Barat (1981)
: See glossary for a detailed explanation of the
name of indicators.
Note
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